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薬である DPP-4阻害薬 sitagliptin が初めて保険収
載され，2010 年 4 月に vildagliptin, 6 月に alo-
gliptin が相次いで保険収載された．また，GLP-1
受容体作動薬に関しては 2010 年 6 月に liraglu-
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称であり，これまでに glucose-dependent insulinotropic polypeptide（GIP）と glucagon-like peptide-1
（GLP-1）の 2つが確認されている．
日本においても 2009年 12月よりインクレチン関連薬として，インクレチンの分解酵素である dipe-
tidyl peptidase-4（DPP-4）を阻害する DPP-4阻害薬と GLP-1受容体作動薬の 2種類が臨床で用いるこ
とが可能となった．
当科においても DPP-4阻害薬，GLP-1受容体作動薬を使用しているが，DPP-4阻害薬投与症例の











































L 細胞から分泌される GLP-1の 2 種類とされ，






















Figure 1 インクレチン効果（文献 7より改変）*p≦0.05 vs 経口投与







を経て膵 β 細胞に取り込まれる．膵 β 細胞に取
り込まれたブドウ糖は解糖系ならびにミトコンド
リアの電子伝達系による代謝を経て ATP 産生と




























一方，2 型糖尿病患者においては GIP 分泌は



































Figure 3 2型糖尿病患者におけるインスリン分泌促進作用：GLP-1と GIP の違い（文献 8より改変）
対象：外国人 2型糖尿病患者 8例
方法：空腹時に高血糖クランプ（270 mg/dl）開始後，GLP-1または GIP を持続静注した．
GIP＝glucose-dependent insulinotropic polypeptide
GLP-1＝glucagon-like peptide-1
Figure 4 消化管より分泌されたインクレチンは DPP-4によって不活化される
DPP-4＝dipeptidyl-peptidase 4




























Figure 5 インクレチンの多面的な作用（文献 11より引用）























現在 3種類の DPP-4阻害薬と 2 種類の GLP-1
作動薬が臨床の現場で新しい糖尿病治療薬として
用いられているが，その違いと製剤を表に示す
Figure 6 Mean Changes of hemoglobin A1c（HbA1c）levels after adding sitagliptin to the ongoing therapeu-
tic regimen in patients with type 2 diabetes
Sitagliptin was added at（before）．Mean changes of HbA1c levels of each patient were followed until 12 months after treatment.
*Statistical significance was examined by t-test, with values of
*P＜0.05, **P＜0.01 and ***P＜0.001 considered significant.
Figure 7 Mean Changes of hemoglobin A1c（HbA1c）levels after adding sitagliptin for
males group（A）, and for females group（B）
*Statistical significance was examined by t-test, with values of
*P＜0.05, **P＜0.01 and ***P＜0.001 considered significant.
















も 200 例を超えているが，解析を行った 57 例
（男性 37例，女性 20例）につき検討を行った．



























































引 用 文 献
１）Bayliss WM, Starling EH. The mechanism of pancre-
atic secretion. J Physio 1902 ; 28 : 325−353.
２）Moore B, Edie ES, Abram JH. On the treatment of
diabetes mellitus by acid extract of duodenal mucous
membrane. Biochem J 1906 ; 1（1）：28−38.
３）La Barre J. Sur les possibilités d’un traitement du dia-
bète par l’incrétine. Bull Acad R Med Belg. 1932 ;
糖尿病の新しい治療薬－インクレチン関連薬 ２５
12 : 620−634.
４）Elrick H, Stimmler L, Hlad CJ et al. Plasma insulin
response to oral and intravenous glucose administra-
tion. J Clin Endocrinol Metab 1964 ; 24 : 1076 −
1082.
５）Mclntyre N, Holdsworth CD, Turner DS. New inter-
pretation of oral glucose tolerance. Lancet 1964 ; 2 :
20−21.
６）Dupre J, Ross SA, Watson D et al. Stimulation of in-
sulin secretion by gastric inhibitory polypeptide in
man. J Clin Endocrinol Metab 1973 ; 37 : 826−828.
７）Nauck M, Stockmann F, Ebert R et al. Reduced incre-
tin effect in type 2（non-insulin-dependent）diabetes.
Diabetologia 1986 ; 29 : 46−52.
８）Vilsbo/ ll T, Krarup T, Madsbad S et al. Defective am-
plification of the late phase insulin response to glu-
cose by GIP in obese type Ⅱ diabetic patients. Diabe-
tologia 2002 ; 45 : 1111−1119.
９）Weyer C, Bogardus C, Mott DM et al. The natural
history of insulin secretory dysfunction and insulin re-
sistance in the pathogenesis of type 2 diabetes melli-
tus. J Clin Invest 1999 ; 104 : 787−794.
１０）Batler AE, Janson J, Bonner-Weir S et al. β -cell defi-
cit and increased β -cell apoptosis in human with type
2 diabetes. Diabetes 2003 ; 52 : 102−110.
１１）Holst JJ, Deacon CF, Vilsboll T et al. Glucagon-like
peptide-1, glucose homeostasis and diabetes. Trends
Mol Med 2008 ; 14 : 161−168.
１２）Dore DD, Seeger JD, Chan KA. Use of a claims-
based active drug safety surveillance system to assess
the risk of acute pancreatitis with exenatide or sita-
gliptin compared to metformin or glyburide. Curr Med
Res Opin 2009 ; 25（4）：1019−1027.
１３）Noel RA, Patterson RE, Braun DK et al. Increased
risk of acute pancreatitis and biliary disease observed
in patients with type 2 diabetes. Diabetes Care 2009 ;
32（5）：834−838.
１４）De Block CE, Van Gaal LF. GLP-1 receptor agonist
for type 2 diabetes. Lancet 2009 ; 374 : 4−6.
２６ 京 二 赤 医 誌・Vol. 32−2011
New antidiabetic drugs-incretin enhancers and mimetics
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Abstract
Incretins, exemplified by glucagon-like peptide 1 (GLP-1 ) and glucose-dependent insuli-
notropic polypeptide (GIP) are secreted in a nutrient-depending and stimulate glucose-dependent
insulin secretion.
Incretins has been lately attracted considerable attention as new strategy improvement insulin se-
cretion of type 2 diabetic patients. New classes of antidiabetic drugs enhancing incretin effect
which are oral dipeptidyl peptidase-4 (DPP-4) inhibitors (GLP-1 enhancers) and GLP-1 receptor
agonists (GLP-1 mimetics) can be used in Japan since 2009.
In our study of oral sitagliptin as monotherapy or combination therapy in patient with inade-
quately controlled type 2 diabetes shows significantly reduction of HbA1c levels (0.8%) through-
out one year. The efficacy of sitagliptin was less in female than in male.
New antidiabetic drugs enhancing incretin effect possess many therapeutic benefits such as im-
proving glycemic control without hypoglycemia and having various kinds of extrapancreatic ef-
fects including the regulation of hepatic glucose production, cardio-protective and cardiotropic
effect. On the other hands, there are potentially serious safety concerns such as pancreatitis, in-
fectious and immunological disorders.
In the interim, physicians will need to carefully review the prescribing information and decide
whether the benefit-rich profile is favorable for each individual patient.
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